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ADHD and Epilepsy

52
Psychiatric disorders are common in human patients with epilepsy, with attention-53 deficit/hyperactivity disorder (ADHD) being one of the most common co-occurring disorders 54 alongside depression and anxiety. Up to one third of epilepsy patients are diagnosed with 55 ADHD [1] . In a recent large-scale community-based survey, ADHD symptoms were reported 56 in nearly one of five adults with self-reported epilepsy, which was associated with increased 57 psychosocial morbidity and lowered quality of life (QoL) [2] . The hypothesised association 58 between epilepsy and ADHD is not recent; a 'hyperkinetic syndrome' was described in child 59 epilepsy patients which resembles current definitions of ADHD nearly 60 years ago [3] .
60
Attention/associative deficits combined with impulsivity and hyperactivity are the defining 61 features of ADHD [4] .
63
Hyperactivity is 5.7 times more prevalent in children with epilepsy than control children [5] .
64
ADHD affects children and adolescents, with symptoms often persisting into adulthood [6] .
65
Significant ADHD symptoms are present in many patients before the onset of the first seizure.
66
Of children newly diagnosed with epilepsy, 31% showed symptoms of ADHD [7] , with 82% 67 of these children with epilepsy and ADHD showing ADHD symptoms prior to seizure onset 68 [7] . A bidirectional association between epilepsy and ADHD has been demonstrated, with 69 epilepsy patients at an increased risk of ADHD, and ADHD patients at an increased risk of 70 epilepsy. For example, in a population-based cohort study of Taiwanese children <19 years 71 old, the possibility of developing ADHD in epilepsy patients was significantly higher (adjusted 72 hazard ratio 2.54), and the possibility of developing epilepsy in ADHD patients was also 73 significantly higher (adjusted hazard ratio 3.94) [8] . 
Animal models of epilepsy and ADHD
77
The link between seizure activity and ADHD-like behaviours is not limited to human epilepsy.
78
Hallmarks of ADHD (e.g. easy distraction and slow learning) have been demonstrated in a 79 strain of epilepsy-prone laboratory rats using various behavioural paradigms with a disinhibited 80 or impulsive behavioural style [9] . This has been thought to establish the disorders as truly 81 comorbid [10] . In a rat model of temporal lobe epilepsy, a fast-kindling selectively bred strain 82 ('Fast' rats) exhibit different behavioural features from slow-kindling rats ('Slow' rats fat (as fed basis), less than 6% ash (as fed basis), and less than 2% as crude fiber (as fed basis).
193
The one composition exception is that zero MCTs were added to the placebo formula, and lard
194
was used as fat substitute to ensure that the formulas were isocaloric (373 kcal/100 g), whereas
195 the test formula contained 5.5% MCTs. MCT content was about 10% of total formula calories were not thought to be due to an increase in sedation or ataxia inhibiting these behaviours.
353
There was no effect of the number of AEDs a dog was treated with on any of the behavioural 354 factors in either diet period, or changes in seizure frequency. an increase in trainability, from 0.437 to 0.600; however, this difference was not significant.
372
Even within the MCTD period, trainability did not increase to 'normal levels' seen in the AKC 373 population study [45] . No change was observed in the behavioural factor excitability,
374
hypothesised to be ADHD-related. As such, further research may be required to investigate 
